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Table 1. Meteorological station Characteristics and nearest grid points
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Table 2. Accuracy evaluation of monthly precipitation Aphrodite data
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Figure 2. Map of annual correction coefficients in the study area (drawn by IDW method)
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oxd ol & oy Saom S dols pSe i olo
r MBE RMSE r MBE RMSE r MBE RMSE

-IsY ¥/YA -IvY -Ivs a/n /¥ -5 a/vy a9l5
-IvY v/aa Nivd IVE a/AY NALY AL \ive 498
<y Yoy Y -5 AR +IYA —+/¥A Wy ol
<ISA YIY -[o¥ ANAL /vy -Ivs -a/\ AYY Jssl
Iy /oY <IYA RARY AN-Y IY¥ Iy AN 4o
IAf LN —-/5Y -\/sY \7A8) IV o \7AM o593
/a5 -IvVo NNy -IVE Vsl i) -IVE A 4595
-/a¥ N4 Nia) IV VIAY -IvY AL\ \IAY “argS]|
<Y NS <J¥A DAY \Vird .Y IV VAN ealipes
-Jov \IYY - /vy =\/¥) Niig Iy —/N. 8/20 51
Nia% AARS AT AR a/-0 Iy —/b. ARVALN yoles
-IvY ¥/-A -IvF - I¥F AN ALY — /Y Vo /VE olid
-IVE Vo/N Nivd NN vY/Y-. -IvY —+/¥A Yo/by aYlo

1- Spherical


http://dx.doi.org/10.52547/jwmr.13.25.97
http://jwmr.sanru.ac.ir/article-1-1126-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-07-04 ]

[ DOI: 10.52547/jwmr.13.25.97 |

Sl iy dga5e 9 553k asle (o3b sage

Ve ‘)Jld)g)ndjolmi:\ﬂ.wf&thaw)b))sl))).)w.)g)ﬁ‘ )b&“ch‘?db))‘

_ I 5 o

Bblie 3 (3L Cumnl a3l Alljg) )L w515t A
I).:] ‘5)49§ sy il Ls"‘""‘""‘? dL(boK».w‘ 2518
Sblie (o)l @S oyl Bais opl o u»L»I Ll oy
ol Jlo glaole JS' 3 (Bly Jlade I yiie 1) o nsS
Ol p slaglil g9y 2 4SS ol 2b5) ll am3 e
OIF D aSed ol sl 93y5l 0 o5 S ol
3o oS il )3 aSd ol (o)) Gizen (VD) 28
sk L Suned 4 a5 b (V) Col «3.\.«» onlis
Ay boole aen ;> MBE ite jlade 5 (5391 9 (=8l
ardl a8 il Solotug slas gl 4 (ol Ay oo
Ay i 0 aSs slaodly 59y p (Aol ulps Jlasl
&S il hals oy A dgds s bawgis Hlade oS
doy> Vo Lo Cudg 3l a8 gl JS 5l amd e LS oyl
Gy Mol colps el b alo g cunl Bolas )]
Py oz U oosd Mol &b 4l @ dog b 2gd o0
) 2bogy Jgeme sghy) 4 Cand 63Vl 2L
degazee Milgf o aSid (ol sloodly Pl duy o Jaiay
Sl w8l sblie > 5,b wShie slaodly I caiaidj)
3,8 pddse HLes) 1) wlidlss

13,48 5 S5

NI oyles Slisiss )b oo jl 3udos ]
colos (gl (b é-fL'w 9 dj)gLiS pole oKy by
Oﬁl Yyl CJng ‘_;Lo Coles 4l~»9u.b 5 ok
D)5 o (S13,48 g ST oIS

= b (F Jaso) oads oMol as gllas Lglmo)LaT Ao
OsSbe pod ddy) &5 w3 e (L (Y Jou) Mol I L
Jopd Ar dgds ‘J).us Shom S sles Olaye
ol wiilo laolo 5l pam 3 &S gysb 4 sl axdly u@&

dy50 yd Cuwl Al MK dopd Ae dgds o s o
oo VO 4 YOIV I s (. S0ke 4L uf&)l.g
b bl sl oy jho 4 col gl (1 SShe (pimen
ol sse S L oS laodls el (gly ) 4y dn g
lpe lply @b ops ol 3 (Mol upd)
ol Mol slaodld duglis Wlo (Bl yud o (Siusod
OLS ey 390 sloole den 3 (2bigyd slagss, b
CMADI dlbo.)l.) )] u’l’uﬁ)’ Jw u.os)—a.) » dUa} ol
e ) &S (Gysb & Canl yude Cudg Bl )b aSud 0l
I i ple 08 Lbogp sy, sl ole |l
slbs Sle 0gMe @ .l ol Mol aSus (slaodl
FoS 2bg) gy 93 2 3l 3 oad el a8l )l
9l S JSiie (b @i pe odimd LS 45 el Cows
U9k sleodld 550y .l Cudg 8l aSus 5L (laedls
‘L_;Jl)uﬁ).) dlmuag) & Co AW CM.@] Agu.) d°)9‘)‘
owess slas o Sain job 4 S glaodly M
SlaYlo (o)L glas jlade & (gsbas Conl ooy LialS
Fade V4 dlols S @pe b9y 3 oo 1) ke
Gl adly alS

&l

10.
11.

Anonymous. Instructions and criteria for classification and coding of catchments and study areas in
the country. 2004. Iran Resource Management Company. 6 pp.

Babaeian, 1., M. Karimian, H. Ashouri, R. Modirian, L. Khazanedari, S. Malbusi, M. Kuhi, A.
Mohamadian and E. Fattahi. 2017. Providing monthly composite APHRODITE-observed
precipitation data over Iran’s southwest watersheds. Water and Soil, 31(3): 969-984 pp (In Persian).
Baranizade, E., S. Javanmard, J. Bodagh Jamali and Y.A. Abedini. 2011. Drought monitoring in Iran
using Network precipitation Data with high resolution (Aphrodite). The First National Conference on
Drought and Climate Change (In Persian).

Francisco, J.M. 2010. Comparison of different geostatistical approaches to map climate variables:
application to precipitation. International Journal of Climatology, 30: 620-631 pp.

Darand, M. and M.R. Mansori Daneshvar. 2014. Regionalization of precipitation regimes in Iran
using principal component analysis and hierarchical clustering analysis. Environmental Processes,
1(4): 517-532.

Ghorbani, Kh. 2012. Geographically Weighted Regression: A Method for Mapping Isohyets in Gilan
Province. Journal of Water and Soil. 26(3): 743-752 pp (In Persian).

Gohar, A., G. Rasul, T. Mahmood, Q. Zaman and S.B. Cheema. 2012. Validation of APHRODIT
precipitation data for humid and sub humid regions of Pakistan. Pakistan Journal of Meteorology
(Pakistan), 9(17): 57-69.

Jamei, M., M. Mousavi Baygi and M. Bannayan Awal. 2014. Validation of Grid APHRODIT Daily
Precipitation Estimates and Estimates derived from spatial interpolation of Precipitation in the
Khuzestan province. Journal of Water and Soil, 28(3): 626-638 (In Persian)

Javanmard, S., J. Badagh Jamali and M.K. Pirhayati. 2011. Development of Daily Gridded
precipitation Data Sets with High Spatial and temporal Resolution over Iran Country. The First
National Conference on Drought and Climate Change (In Persian).

Kashki, A., A. Dadashi Roudbari. 2017. Analysis of rainy days in Iran based on output Aphrodite
Precipitation Database. Physical Geography Research Quarterly, 49(3): 503-521 (In Persian).

Mair, A. and A. Fares. 2011. Comparison of Rainfall Interpolation Methods in a Mountainous Region
of a Tropical Island. Journal of Hydrologic Engineering, 16(4): 371-383.


http://dx.doi.org/10.52547/jwmr.13.25.97
http://jwmr.sanru.ac.ir/article-1-1126-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-07-04 ]

[ DOI: 10.52547/jwmr.13.25.97 |

3y (il 500 9 550)b5k 4ile 53 siae
Vo¥ VEN ylianls g 5les /Y0 oyl /235w Jlo juul 055 o pte doliimng}

12.Masoodian, S., F. Rayatpishe and M. Keykhosravi Kiani. 2014. Introducing the TRMM and
Asfezariprecipitation database: A comparative study. Iranian Journal of Geophysics, 8(4) (In Persian).

13. MirMousavi, H., A. Mazidi and Y. Khosravi. 2010. Determine the best methods of Geostatistics to
estimate the distribution of rainfall using GIS. (Case Study: Esfahan Province). Journal of Geographic
Space, 30(10): 105-120 (In Persian).

14.Nadi, M. and H. Baziyarpoor. 2017. Evaluation and modification of Aphrodite daily precipitation
network in Golestan province. Journal of Water and Soil Conservation, 24(4): 273-286 (In Persian).

15. Nadi, M. and H. Baziyarpoor. 2017. Evaluation the accuracy of Aphrodite daily rainfall network in
Gilan and Mazandaran provinces. The first national conference on forests of northern Iran (past,
present, future), University of Guilan, Rasht (In Persian).

16. Nadi, M., M. Jamei and M.J. Bazrafshan. 2012. Evaluation of Different Methods for Interpolation of
Mean Monthly and Annual Precipitation Data (Case Study: Khuzestan Province). Journal of Physical
Geography Research Quarterly, 44(4): 117-130 (In Persian).

17. Nasrabadi, E., S.A. Masoodian and H. Asakereh. 2013. Comparison of gridded precipitation time
series data in APHRODITE and Asfazari databases within Iran’s territory, 3(2): 235-248.

18. Nasrabadi, 1., S.A. Masoudian and H. Asakreh. 2014. Identification and spatial distribution of daily
rainfall probability patterns in Iran. Scientific Journals Management System, 33: 237-255 (In Persian).

19.0no, K. and K. So. 2011. Analysis of extreme daily rainfall in Southeast Asia with a gridded daily
rainfall data set. Hydro-climatology, Variability and Change conference, Melbourne, Australia. 169-
175 pp.

20. Rahimi, J., M. Ebrahimpour and A. Khalili. 2013. Spatial changes of extended De Martonne climatic
zones affected by climate change in Iran. Theoretical and applied climatology, 112(3-4): 409-418.
21.Rajeevan, M. and J. Bhate. 2009. A high resolution daily gridded rainfall dataset (1971-2005) for

meso-scale meteorological studies. Curr Sciece, 96: 558-562 pp.

22.Rasu, A.G.G., T. Mahmood, Q. Zaman and S.B. Cheema. 2012. Validation of APHRODITE
Precipitation Data for Humid and Sub Humid Regions of Pakistan, Pakistan Journal of Meteorology,
19(17): 45-58.

23. Saghafiyan, B., H. Razmkhah and B. Ghermezcheshm. 2011. Investigation of Regional variations of
annual precipitation using geostatistical methods (case study: Fars province). Journal of Management
System. 4(9): 29-38 (In Persian).

24.Takashima H., A. Yatagai, H. Kawamoto, O. Arakawa and K. Kamiguchi. 2008. Hydrological
Balance over Northern Eurasia from Gauge-based High-resolution Daily Precipitation Data,
Hydrological Change and Watershed Management, 10(3): 37-42.

25.Vu, M.T., S.V. Raghavan and S.Y Liong. 2012. SWAT use of gridded observations for simulating
runoff — a Vietnam River basin study Hydrology and Earth System Sciences, 16: 2801-2811.

26. Yatagai A., K. Kamiguchi, O. Arakawa, A. Hamada, N. Yasutomi and A. Kitoh. 2012. APHRODITE:
Constructing a Long-Term Daily Gridded Precipitation Dataset for Asia Based on a Dense Network of
Rain Gauges. Bulltion of American Meteorological Society, 9: 1401-1415.


http://dx.doi.org/10.52547/jwmr.13.25.97
http://jwmr.sanru.ac.ir/article-1-1126-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-07-04 ]

[ DOI: 10.52547/jwmr.13.25.97 |

Journal of Watershed Management Research, Vol. 13, No.25, Spring and Summer 2022 .............ccooiiuiiiiiiieiniieieieieeeeeene 104

Evaluation and Modification of Aphrodite Precipitation Network in Estimating
Monthly and Annual Precipitation in Central Parts of Iran

Mehdi Nadi!, Hanieh Baziarpour? and Mahmoud Raeini Sarjaz®

1- Assistant Professor, Department of Water Engineering, Sari University of Agricultural Sciences and Natural
Resources, (Corresponding author: me_na63@yahoo.com)
2- PhD student in Agricultural Meteorology, Department of Water Engineering, Bu Ali Sina University, Hamadan
3- Professor of Water Engineering, Sari University of Agricultural Sciences and Natural Resources
Received: 27 December, 2020 Accepted: 7 April, 2021

Extended Abstract

Introduction and Objective: Precipitation estimation and preparing of accurate rainfall maps
in regions with no recorded climatic data is critical in hydrology and meteorology studies. This
is more important especially in desert areas that do not have dense meteorological stations. The
dense network of Aphrodite daily precipitation provides daily rainfall data at 0.25 * 0.25
degrees in Iran. But before using it must be evaluated and corrected.

Material and Methods: The aim of this study was to investigate the accuracy of Aphrodite
network precipitation data in four desert catchments of Iran from the Central Plateau catchment
of Iran in monthly and annual time scales. For this purpose, long-term monthly and annual
average data of 9 synoptic and 2 rain gauge weather stations of the Meteorological Organization
were used. The climate of the stations varies from extra arid, arid and semi-arid. To validate the
data at each time scale, the statistics of correlation coefficient, root mean square error and mean
bias error were used. Then the network data were modified by coefficient of means ratio. Then,
the accuracy of the modified data was compared with the two usual methods of kriging
interpolation and weighted inverse distance.

Results: The MBE showed that Aphrodite network data have a good correlation with station
data, but it seems that rainfall network estimation is more than the actual data, which some
correction coefficients is used to bias correction of rainfall data. The correction factors vary
between 0.60 in low rainfall months to 0.94 in high rainfall months. Evaluation of the modified
network in different months showed that in addition of solving network over estimation
problem, the error was greatly reduced. as well as in the case of annual rainfall, the root mean
square error was reduced from 71.25 to 15.19 mm, that indicating, increase network
performance by five times after applying correction coefficients.

Conclusion: Comparison of modified network with the inteni)olation methods showed that, the
modified network is much more efficient than the two interpolation methods. Therefore, the use
of obtained correction coefficients for Aphrodite network modification is recommended to
improve the accuracy of the Aphrodite precipitation network.

Keywords: Bias error correction of Aphrodite network, Overestimation, Rainfall network,
Rainfall estimation
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